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(54) COMPOSITION OBJECT FOR CMP ABRASIVE PAD, CMP ABRASIVE PAD AND METHOD 
OF MAKING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition object which can obtain a CMP abrasive 
pad excellent in alkali proof and acid proof and the CMP abrasive pad obtained from the 
composition object, 

SOLUTION: This composition object for a CMP abrasive pad is constituted by including (A) an 
epoxy resin, (B) hardening agent, (C) hardening accelerator, and (D) bulking agent consisting of 
(d1) organic filler material and/or (d2) inorganic filler material. The CMP abrasive pad in this 
invention is manufactured by a method of manufacture compression molding a resin granule 
consisting of the composition object to be further not heated by a high frequency or 
compression molding a resin tablet consisting of the composition object to be further heated by 
the high frequency. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing method of the CMP scouring pad 
obtamed from the constituent for CMP scouring pads which can obtain a suitable CMP scouring pad to 
specifically grind evenly the silicon wafer front face at the time of manufacturing a semiconductor 
mtegrated circuit about the CMP scouring pad obtained from the constituent for CMP scouring pads, 
and this constituent, and its manufacture approach, and this constituent, and this cad 
[0002] ^ ' 

[Background of the Invention] Integration and detailed-ization are progressing every year, in connection 
with It, the manufacturing technology of a large-scale integrated circuit carried out densification of the 
large-scale mtegrated circuit (LSI) represented by the latest semiconductor memory, and it has also 
complicated the production process. Furthermore, the number of laminatirigs of a semiconductor device 
is also increasing and, thereby, the irregularity on the front face of a semiconductor device used as a 
problem poses a problem conventionally. That is, when a semiconductor device front face is irregularity 
It has led to generating of an open circuit, dispersion of resistance, etc. 

[0003] Moreover, although lithography (projection exposure) is performed also with integration of a 
large-sc^e integrated circuit (LSI) as a pattern formation technique which forms the pattern of a mask in 
a wafer front face, by detailed-ization of a semiconductor integrated circuit in recent years exposure 
wavelength becomes short and the depth of focus of an aligner is becoming very shallow fiirther 
Therefore, since it becomes impossible to resolve the pattern of a mask when irregularity exists in a 
wafer front face, flattening on the front face of a wafer is called for fiirther. 

[0004] Although the glass melt method, the spin-on glass method, etc. are used as a flattening technique 
on the front face of a wafer from the former, they are for mainly preventing an open circuit Then the 
approach of carrying out flattening of the wafer front face by the chemical mechanical polish (Chemical 
Mechanical Polishing (henceforth CMP)) technique is in use in recent years as an open circuit 
dispersion of resistance, and an approach of solving the problem that a pattern is fiirther unresolvable 
etc. 

[0005] CMP which carries out flattening of the wafer front face is performed using the equipment shown 
m drawin gj. . It consists of a wafer slewing gear 30 which has the rotating disc 10, and the electrode- 
holder plate 3 1 and a motor 32. the CMP scouring pad 20 is installed in the disc 10, and the dropping 
equipment 50 which trickles a slurry-like abrasive material on the CMP scouring pad 20 attaches the 
CMP equipment 1 shown in drawing 1 . A wafer 40 is held at the electrode-holder plate 3 1 , and the front 
face contacts the CMP scouring pad 20, and rotates it by the motor 32 fiirther. The CMP scouring pad 20 
rotates with a disc 10, grinds the front face of a wafer 40 by the abrasive material dropped on this pad 20 
from dropping equipment 50, and carries out flattening of the wafer 40 front face. 
[0006] Moreover, in order to form embedding wiring (DAMASHIN), CMP not only carries out 
flattenmg of the wafer front face, but is used. As a CMP scouring pad used for CMP, the pad which 
consists of current and foaming polyurethane is used. However, since flatness was using the 
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polyurethane in which it is bad and is foaming, abrasive powder tended to enter that detailed hole, and 
this pad had a problem of [ in a pad ] a lifting or a cone for blinding. 

[0007] Furthermore, two, wiring (AL, W, etc.) and insulating layers (Si02 etc.), are mentioned as what 
IS set as the object of CMP polish. The abrasive material used in case these two are ground uses the 
alkaline abrasive material whose pH is about 1 1, when grinding an insulating layer using the acid 
abrasive material whose pH is about three when pH differs greatly and grinds wiring. Therefore, the 
engine performance of alkali-proof and acid-proof both is required of a CMP scouring pad. In order to 
meet this demand, the scouring pad made of an epoxy resin is proposed (JP,1 1-138420,A). 
[0008] However, the scouring pad made of this epoxy resin does not fully fill the engine performance of 
alkah-proof and acid-proof both, and further, since the manufacture approach of this scouring pad was 
an approach which fabricate by carrying out a notes form about the liquefied constituent for CMP 
scouring pads, it required the setting time of 5 - 12 hours per pad, and had the problem that the 
productivity of a CMP scouring pad was low. 
[0009] 

[Objects of the Invention] This invention tends to solve the problem in the conventional technique which 
was mentioned above, and aims at offering the manufacture approach of the constituent which can 
obtam the pad for CMP polish excellent in alkali resistance and acid resistance and the CMP scouring 
pad obtained from this constituent, and this pad that is further excellent in productivity 
[0010] ^' 

[Sunmaary of the Invention] The constituent for CMP scouring pads concerning this invention is 
characterized by filler ** which consists of the (A) epoxy resin, the (B) curing agent, the (C) hardening 
accelerator and a (D) (dl) organic filler, and/or (d2) an inorganic filler containing. The above-mentioned 
organic filler (dl) is 0.01-20 micrometers in mean particle diameter measured by the Coulter counter 
method, and it is desirable to contain in 10 - 70% of the weight of the amount further in the constituent 
for CMP scouring pads (100 % of the weight). 

[001 1] The above-mentioned inorganic filler (d2) of consisting of quality of an morganic fiber which is 
1-30 micrometers in fiber length, and is 0. 1-1 micrometer of diameters of fiber, and containing in 5 - 
70% of the weight of the amount further in the constituent for CMP scouring pads (100 % of the weight) 
is also desirable. Moreover, it is desirable for the above-mentioned inorganic filler (d2) to consist of a 
non-subtlety particle which is the mean particle diameter often to 1x1 03 nm measured with the BET 
adsorption method, and to contain in 0.1 - 50% of the weight of the amount fiirther in the constituent for 
CMP scouring pads (100 % of the weight). 

[0012] Containing in 10 - 70% of the weight of the amount in the constituent for CMP scouring pads 
(100 % of the weight) also has the desirable filler (D) which consists of the above-mentioned organic 
filler (dl) and the abovie-mentioned inorganic filler (d2). The alsove-mentioned epoxy resin (A) of 
having two or more epoxy groups in a molecule is also desirable. 

[0013] The above-mentioned curing agent (B) of their being phenol novolak resin or aralkyl phenol 
resm is also desirable. It is forming-fi-om above-mentioned constituent for CMP scouring pads 
characterized by the CMP scouring pad concerning this invention. The manufacture approach of the 
CMP scounng pad concerning this invention is characterized by carrying out compression molding of 
ttie resin tablet which consisted of resin granulation which consists of the above-mentioned constituent 
for CMP scounng pads in a mould metal mold cavity, and is not heated by the RF, or the above- 
mentioned constituent for CMP scouring pads, and was heated by the RF 
[0014] 

petailed Description of the Invention] Hereafter, the constituent for CMP scouring pads concerning this 
mvention, a CMP scouring pad, and its manufacture approach are explained concretely. Filler ** which 
consists of the (A) epoxy resin, the (B) curing agent, the (C) hardening accelerator and a (D) (dl) 
orgamc filler, and/or (d2) an inorganic filler contains the constituent for CMP scouring pads conceminc 
this invention. ^ 
[0015] First, an epoxy resin (A) is explained below. 

As an epoxy resin (A) used for <epoxy resin (A)> this invention Although not limited especially, the 
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epoxy resin which has two or more epoxy groups is used for intramolecular. As such a thing A novolak 
mold epoxy resin, a naphthalene mold epoxy resin, a biphenyl mold epoxy resin, A hydroquinone mold 
epoxy resin, a dicyclopentadiene mold epoxy resin, etc. can be mentioned. It is desirable the novolak 
mold epoxy resin preferably shown in the following chemical formula, a naphthalene mold epoxy resin, 
a biphenyl mold epoxy resin, and to use a novolak mold epoxy resin and a naphthalene mold epoxy resii 
preferably especially, these epoxy resins - one sort -- or two or more sorts can be combined and it can 
use. 



[0016] 
[Formula 1] 




( II : O ~2 ) 





[0017] Specifically as a novolak mold epoxy resin shown in the above-mentioned chemical formula 
YX-4000 (product made from oil-ized Shell Epoxy) etc. is mentioned as biphenyl mold epoxy resins 
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such as NC7000L (Nippon Kayaku Co., Ltd. make), as naphthalene mold epoxy resins, such as 
EOCN102S, EOCN103S, and EOCN104S (Nippon Kayaku Co., Ltd. make). 

[00 1 8] As for the epoxy resin (A) used for this invention, it is desirable to contain in 20 - 60% of the 
weight of the amount preferably ten to 70% of the weight in the constituent for CMP scouring pads (100 
% of the weight). Next, the curing agent (B) contained in the constituent for CMP scouring pads of this 
invention is explained below. 

[0019] Especially as a curing agent (B) used for <curing agent (B)> this invention, although not limited, 
phenol novolak resin, aralkyl phenol resin, etc. are mentioned. When the CMP scouring pad which was ' 
excellent in alkali resistance and acid resistance when phenol novolak resin was added to the constituent 
for CMP scouring pads can be obtained and aralkyl phenol resin is added, it excels in alkali resistance 
and acid resistance, and the CMP scouring pad with which low absorptivity was given further can be 
obtained. 

[0020] Specifically as such phenol novolak resin, MIREKKUSU XLC-3L (Mitsui Chemicals, Inc. 
make) etc. is mentioned as aralkyl phenol resin, such as PN-80 and PN-100 (Nippon Kayaku Co., Ltd 
make). As for the above-mentioned curing agent (B), it is desirable to contain in 20 - 40% of the weight 
of the amount preferably ten to 50% of the weight in the constituent for CMP scouring pads (100 % of 
the weight). 

[0021] When an epoxy resin (A) contains in the above-mentioned range and a curing agent (B) contains 
m the above-mentioned range further in the constituent for CMP scouring pads of this invention, the 
CMP scouring pad excellent in alkali resistance and acid resistance can be obtained. Furthermore the 
hardening accelerator (C) contained in the constituent for CMP scouring pads of this invention is' 
explained below. 

[0022] As a hardening accelerator (C) used for <hardening-accelerator (C)> this invention Imidazole 
derivatives, such as 2-methylimidazole, 2-ethyl-4-methylimidazole, and a 2-ethyl-4-methylimidazole 
azme; Triphenyl phosphine. Organic phosphines, such as the Tori (p-methylphenyl) phosphine- 1 a 8- 
diaza cycio (5, 4, 0) undecene-7 phenol salt, DBU derivatives, such as a 1, S-diaza cyclo (5 4 0)' 
undecene-7 phenol novolak salt, 1, and 8-diaza cyclo (5, 4, 0) undecene-7 phenol novolak carbonate- the 
^rea denvative expressed with the following type [I] and [II] is mentioned. 

[Formula 2] 
O 

H II I , 

Ar N C N — . . . [ I ] 



^ O O r2 

[0024] (the inside of a formula [I] and [II], and Rl and R2 - an alkyl group - preferably, especially the 
allq^l group of carbon numbers 1-5 is expressed preferably, even if the same to mutual, you may differ 
and Ar expresses the alkyl group of carbon numbers 1-10, the permuted aryl group, or a non-permuted 
aryl group.) =■-1' r 

In this invention, it is desirable to use the urea derivative expressed with 2-methylimidazole, 1, a 8-diaza 
cyclo (5, 4, 0) undecene-7 phenol novolak salt, and the above-mentioned formula [II] as a hardening 

a.ccelera.tor (C). 

[0025] As such 2-methylimidazoIe Specifically as a 1, such as 2MZ (Made in formation [ Shikoku ]) 
arid 8-diaza cyclo (5, 4, 0) undecene-7 phenol novolak salt Specifically as a urea derivative expressed 
with the above-mentioned formulas [II], such as U-CAT-SA -83 1 and U-CAT-SA -841 (San Aoro 
make), U-CAT-3502T (San Apro make) etc. are mentioned. • 
[0026] These hardening accelerators (C) are preferably added in the amount below the or more 0. 1 10 
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weight section below the or more 0.1 20 weight section to the epoxy resin 100 weight section. By 
adding a hardening accelerator (C) with the above-mentioned compounding ratio, the reaction of an 
epoxy resin (A) and a curing agent (B) is promoted, and the effectiveness that the CMP scouring pad 
obtained is excellent in alkali resistance and acid resistance is acquired. 

[0027] Furthermore, the filler (D) contained in the constituent for CMP scouring pads of this invention 
is explained below. 

The filler (D) used for <filler (D)> this invention consists of an organic filler (dl) and/or an inorganic 
filler (d2). First, an organic filler (dl) is explained. 

[0028] Especially as a <organic filler (dl)> above-mentioned organic filler (dl), although not limited, 
the organic filler 0.01-20 micrometers of whose mean particle diameter measured by the Coulter counter 
method are 0.1-3 micrometers preferably is desirable. It is desirable for macromolecule particles, such as 
a silicone rubber elastic body, a fluororesin, an aramid fiber, and polystyrene resin, to be mentioned, and 
to use a silicone rubber elastic body preferably as such an organic filler (dl). one sort as which this ' 
organic filler (dl) is chosen fi-om these ~ or two or more sorts can be combined and it can use. 
[0029] When the filler (D) used for this invention consists of an organic filler (dl), as for an organic 
filler (dl), it is desirable to contain in 15 - 50% of the weight of the amount preferably ten to 70% of the 
weight in the constituent for CMP scouring pads (100 % of the weight). By containing the organic filler 
(dl) of the above-mentioned particle diameter range in the above-mentioned range, flexibility is given to 
a CMP scouring pad and the breakage when installing in deformation of the pad afl:er a mould and 
polish equipment can be prevented. Furthermore, it is possible to adjust the degree of hardness of a CMP 
scouring pad front face, and, thereby, the effect on the polish effectiveness by the variation in the 
particle size of the abrasive material used for CMP polish can be prevented. 

[0030] Moreover, it is desirable to use an epoxy group content silicone rubber elastic body still more 
preferably as the above-mentioned silicone rubber elastic body. Specifically as an epoxy group content 
silicone rubber elastic body, TOREFIRU E-601 (Dow Coming Toray SiUcone make) etc. is mentioned. 
When an epoxy group content silicone rubber elastic body contains in the constituent for CMP scouring 
pads, the CMP scouring pad obtained fi-om this elastic body having the good dispersibility to the inside 
of a constituent is formed into low elasticity, the stress after this pad shaping can be eased by it, and the 
effectiveness that the flatness of this pad improves further is acquired. 

[003 1] Especially as a <inorganic filler (d2)> above-mentioned inorganic filler (d2), although not 
limited, the quality of an inorganic fiber, a non-subtlety particle, etc. are mentioned, this inorganic filler 
(d2) has these independent — or it comes to be mixed As the above-mentioned quality of an inorganic 
fiber (d2), the quality of an inorganic fiber the diameter of fiber measured from the SEM photograph is 
[ 0.1-1 micrometer of 0.1-0.5 micrometers of 1-30 micrometers of whose fiber length ] 1-20 
micrometers preferably further is desirable. 

[0032] It is desirable for calcium silicate, a potassium titanate whisker, a silicon carbide whisker, a glass 
fiber, a carbon fiber, etc. to be mentioned, among these to use calcium silicate and a potassium titanate 
whisker preferably as such quality of an inorganic fiber (d2). This quality of an inorganic fiber (d2) 
consists of one sort chosen from these, or two sorts or more. 

[0033] Specifically as the above-mentioned calcium silicate, TISUMO D, TISUMO N (product made 
from Otsuka Chemistry), etc. are mentioned as potassium titanate whiskers, such as ZONOHAIJI and 
Moss Heidi (Ube Material Industries make). The filler (D) used for this invention consists of an 
inorganic filler (d2), and when an inorganic filler (d2) is the quality of an inorganic fiber, as for such 
quality of an inorganic fiber, it is desirable to contain in 10 - 50% of the weight of the amount preferably 
five to 70% of the weight in the constituent for CMP scouring pads (100 % of the weight). The 
mechanical strength of the pad for CMP polish obtained by contaming the inorganic fiber in the above- 
mentioned diameter range of fiber and the fiber length range in the above-mentioned range can improve, 
and when molding shrinkage becomes low further, the breakage at the time of this pad deformation after 
a mould and handling can be prevented. Furthermore, the alkali resistance and acid resistance of a CMP 
scouring pad hnprove, and adjustment of surface hardness is still also attained. 

[0034] Moreover, the mean particle diameter measured with the BET adsorption method has [ the non- 
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subtlety particle used as the above-mentioned inorganic filler (d2) ] a ten to lxl02nm preferably 
desirable non-subtlety particle ten to 1x103 nm. It is desirable to mention metallic oxides, such as a 
silicon dioxide, titanium oxide, an aluminum oxide, and yttrium oxide, and a multiple oxide ultrafine 
particle, and for a silicon dioxide to use preferably as such a non-subtlety particle. This non-subtlety 
particle consists of one sort chosen from these, or tw^o sorts or more. Specifically as the above- 
mentioned silicon dioxide, Nanotech (C.I. Kasei make) etc. is mentioned. 

[0035] The filler (D) used for this invention consists of an inorganic filler (d2), and when an inorganic 
filler (d2) is a non-subtlety particle, as for such a non-subtlety particle, it is desirable to contain in 1 - 
30% of the weight of the amount preferably 0. 1 to 50% of the weight in the constituent for CMP 
scouring pads (100 % of the weight). In addition to the above-mentioned effectiveness in the case of 
adding an inorganic fiber by adding the non-subtlety particle of the above-mentioned particle diameter 
range in the above-mentioned range, since it is a particle, the surface flatness of a pad improves, and in 
case it is CMP polish, it becomes possible to reduce the probability to give a blemish to a wafer. 
[0036] Furthermore, it sets to this invenfion. An inorganic filler (d2) You may consist of quality of an 
inorganic fiber, and a non-subtlety particle, and the quality of an inorganic fiber is 35 - 65% of the 
weight of an amount preferably five to 95% of the weight in that case in an inorganic filler (d2) (the total 
quantity of the quality of an inorganic fiber and a non-subtlety particle is 100 % of the weight). It is 
desirable for a non-subtlety particle to consist of 35 - 65% of the weight of an amount preferably five to 
95% of the weight. Furthermore, as for the inorganic filler (d2) which consists of quality of an inorganic 
fiber, and a non-subtlety particle, it is desirable to contain in 20 - 50% of the weight of the amount 
preferably 15 to 70% of the weight in the constituent for CMP scouring pads (100 % of the weight). 
[0037] By adding these inorganic fillers (d2) in the above-mentioned amount, contraction of a CMP 
scouring pad becomes small and flatness, alkali resistance, and acid resistance improve. Moreover, when 
the filler (D) used for this invention consists of the above-mentioned organic filler (dl) and the above- 
mentioned inorganic filler (d2), it is desirable in a filler (D) (100 % of the weight) for an organic filler 
(dl) to be 20 - 60% of the weight of an amount preferably five to 95% of the weight, and for the 
inorganic filler (d2) to contain it in 40 - 80% of the weight of the amount preferably five to 95% of the 
weight. 

[0038] Furthermore, when a filler (D) consists of the above-mentioned organic filler (dl) and an 
inorganic filler (d2), it is also preferably desirable [ a filler (D) ] in the constituent for CMP scouring 
pads (100 % of the weight) to contain in 10 - 50% of the weight of the amount ten to 70% of the weight. 
When such a filler (D) contains in the above-mentioned range in the constituent for CMP scouring pads, 
the surface hardness of a CMP scouring pad, mechanical strength, deformation, and adjustment of 
smoothness are possible, and the presentation can be properly used suitably with the size for polish. 
[0039] In <other filler> this invention, a release agent, a silane coupling agent, a flame retarder, a 
coloring agent, a low stress-ized agent, a filler, etc. can be added to the constituent for CMP scouring 
pads of this invention if needed. As the above-mentioned release agent, metallic soap, such as metal salt; 
zinc stearate of higher fatty acids, such as ester wax; behenic acid zinc of higher fatty acids [, such as 
higher-fatty-acid; camauba wax ], such as a montanoic acid, stearin acid, behenic acid, and oleic acid, 
zinc oleate, barium stearate, magnesium stearate, and alummum stearate, can be mentioned, and one sort 
chosen from these or two sorts or more can be added, 

[0040] Moreover, as the above-mentioned silane coupling agent, carbon black, a phthalocyanine, etc. 
can mention [ a bromine-ized epoxy resin, an antimony trioxide an aluminum hydroxide etc. ] butadiene 
rubber etc. for beta-(3, 4 epoxycyclohexyl) ethyltrimethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, etc. as a low stress-ized agent as the above-mentioned coloring agent as 
the above-mentioned flame retarder. 

[0041] [Constituent for CMP scouring pads] The above-mentioned bulking agent (D) ** which consists 
of an epoxy resin (A), a curing agent (B), a hardening accelerator (C) and (dl) an organic filler, and/or 
(d2) an inorganic filler contains the constituent for CMP scouring pads concerning this invention. 
Therefore, as a mode of tiie constituent for CMP scouring pads concerning this invention, the following 
constituents are mentioned, for example. 
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(1) The constituent for CMP scouring pads containing an epoxy resin (A), a curing agent (B), a 
hardening accelerator (C), and the bulking agent (D) that consists of an organic filler (dl). 

(2) The constituent for CMP scouring pads containing an epoxy resin (A), a curing agent (B), a 
hardening accelerator (C), and the bulking agent (D) that consists of an inorganic filler (d2). 

(3) The constituent for CMP scouring pads containing the bulking agent (D) which consists of an epoxy 
resin (A), a curing agent (B), a hardening accelerator (C), an organic filler (dl), and an inorganic filler 
(ci2). 

[0042] The CMP scouring pad obtained from this constituent when the constituent for CMP scouring 
pads concerning this invention is either of (1) - (3) and each constituent is an above-mentioned 
presentation rate is excellent in alkali resistance and acid resistance, further, since it can manufacture a 
CMP scouring pad by compression molding according to this constituent, can be cast in a short time 
compared with the manufacture depended on the conventional notes form, and is excellent also in the 
productivity of a CMP scouring pad. 

[0043] [CMP scouring pad] The CMP scouring pad concerning this invention is manufactured by the 
following approach using the above-mentioned constituent for CMP scouring pads. Usually, thickness 
of a diameter is large at about 1mm, and a CMP scouring pad is manufactured by 350mm. An example 
(the thickness of 1. 2mm, diameter of 350mm) of the CMP scouring pad of this invention is shown in 
drawing 2 . 

[0044] In such a CMP scouring pad, although the content of the constituent in the constituent for CMP 
scouring pads can adjust the surface hardness and flatness, in this invention, it is desirable to adjust the 
content of a constituent so that surface hardness may be obtained by the BIKKAZU degree of hardness 
and 2-40, and 20-100 micrometers of flatness preferably measured by 4-30, and the three-dimensions 
measuring method may be preferably obtained by 30-70 micrometers. 

[0045] The [manufacture approach of a CMP scouring pad] The manufacture approach of the CMP 
scouring pad conceming this invention is shown hereafter. A CMP scouring pad is manufactured by 
carrying out compression molding of the resin tablet which consisted of resin granulation which the 
manufacture approach of a CMP scouring pad consists of the above-mentioned constituent for CMP 
scouring pads in a mould metal mold cavity, and is not heated by the RF, or this constituent for CMP 
scouring pads, and was heated by the RF. 

[0046] The resin granulation which carries out heating kneading, cools and grinds continuously the 
epoxy group content compound mentioned above, a curing agent, a hardening accelerator, an organic 
filler and/or an inorganic filler, and the constituent for CMP scouring pads that contains the silane 
coupling agent fiirther by 2 rolls after mixing or the kneader with mixers, such as a Henschel mixer and 
a ribbon blender, and does not specifically heat it by the RF probably is obtained. Or fiirther, this resin 
granulation is tablet-ized with a tabletting press, it heats by high fi-equency with a high-frequency- 
preheating machine, and a resin tablet is obtained. 

[0047] Next, the resin tablet heated by the above-mentioned high firequency or the resin granulation 
which is not heated by high fi-equency is placed using the compression molding equipment shown in 
drawing 2 on the molding-under molding metal mold heated by 170 degrees C metal mold 61 . 
Furthermore, after putting the top molding metal mold 63, it compresses by performing hot press with 
the movable base 64, and compression molding of the pad constituent for CMP polish is carried out in 
the cavity section 65 between the bottom molding metal mold 61 and the top molding metal mold 63. 
After resin's hardening, the top molding metal mold 63 and the periphery ring 62 are removed, after 
cooling the hardened sheet in Ayr, it takes out and the CMP scouring pad conceming this invention is 
obtained. 

[0048] Usually, the general manufacture approach of a CMP scouring pad heats by the RF what tablet- 
ized the constituent for CMP scouring pads at the room temperature, and is performed by the approach 
of transfer-molding. However, when manufacturing a pad by this shaping approach, in order that the 
gate may be needed for the product section of a manufacturing installation and the transfer pressure of a 
constituent may concentrate near [ that ] the gate, consistency variation becomes large in the 
manufactured pad, and the obtained CMP scouring pad is [ become ] easy to deform. However, 
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according to the manufacture approach of the CMP scouring pad applied to this invention which 
manufactures a CMP scouring pad by compression molding using the constituent for CMP scouring 
pads of this invention, the gate is not required for the product section of amanufacturing installation, 
and further, when a pressure joins homogeneity, the thing of the CMP scouring pad with little 
deformation can be obtained and carried out to the whole constituent 
[0049] 

[Effect of the Invention] If this invention is caused, the manufacture approach of the constituent which 
can obtain the CMP scouring pad excellent in alkali resistance and acid resistance and the CMP scouring 
pad obtained from this constituent, and this pad that is further excellent in productivity can be offered 
[0050] 

[Example] Hereafter, although this invention is explained still more concretely based on an example, 
this invention is not limited to these examples. In addition, the CMP scouring pad obtained in the 
example and the example of a comparison was evaluated according to the following approaches. 
The flatness of the flatness pad of a pad was measured using three coordinate measuring machine GC 
[ by Tokyo Seimitsu Co., Ltd. ]-1000D. Measurement was performed by measuring a pad flat surface 20 
point contact under the environment of 23 degrees C and 53%RH. 

The chemical resistance of a chemical corrosion resistance test scouring pad was immersed in the KOH 
water solution of pH12, and the HC1/H202 mixing water solution of pH2 at 60 degrees C in the 
scouring pad for 5 hours, asked for weight rate-of-change:% of the scouring pad by the following 
[0051]^' ^"^^^^^^^^ chemical resistance of a scouring pad from this weight rate of change. 

[Equation 11 
[0052] 

[Example 1] The naphthalene mold epoxy resin (trade name;NC7000L, Nippon Kayaku Co., Ltd. make) 
120 weight section. The aralkyl phenol resin (trade name ;P N-80, Nippon Kayaku Co., Ltd. make) 94 
weight section. The 2-methylimidazole (Made in formation [ Trade name; 2MZ, Shikoku ]) 0.4 weight 
section, Potassium titanate whisker [(trade name; TISUMO D, product made from Otsuka Chemistry), 
1 5 micrometers of mean fiber length, the 0.5 micrometer (it measures from SEM photograph)] 1 70 
weight section of diameters of average fiber. After mixmg the constituent for CMP scouring pads 
containing the gamma-glycidoxypropyltrimetoxysilane (trade name; KBM.403, product made from 
Shm-etsu Chemistry) 0.5 weight section, and the camauba wax 2 weight section with a Henschel mixer 
it kneaded for 2 minutes with 2 rolls heated at 90 degrees C. Then, the resin granulation which cools at k 
room temperature, grinds on 5mm mesh screen with a power mill, and is not heated by the RF was 
obtained. This resin granulation was placed on moldmg-under compression molding metal mold metal 
mold, compression molding was carried out on conditions with a clamping pressure of 35t for [ die- 
temperature / of 170 degrees C /, and compression (metal mold close) time amount ] 120 seconds, and 
the scouring pad with 1 .2mm [ in thickness ] and a diameter of 350mm was created. 
[0053] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 
evaluated according to the above-mentioned approach. A result is shown in a table 1 
[0054] 

[Example 2] The scouring pad was created like the example 1 except having changed the potassium 
titanate whisker 170 weight section of an example 1 into the fiber length of 3 micrometers, and [(trade 
name; ZONOHAIJI, Ube Material Industries make) 0.3 micrometer [ of calcium silicate diameters of 
fiber ] (it measuring with SEM photograph)] 170 weight section. 

[0055] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 

evaluated according to the above-mentioned approach. A result is shown in a table 1. 

[0056] 

[Example 3] It replaced with the potassium titanate whisker 170 weight section of an example 1, and the 
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scouring pad was created like the example 1 except having added the silicon-dioxide [(trade name; 
Nanotech and C.I. Kasei make) mean particle diameter of 12nm (it measures with BET adsorption 
method)] 60 weight section. 

[0057] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 

evaluated according to the above-mentioned approach. A result is shown in a table 1. 

[0058] 

[Example 4] The potassium titanate whisker and gamma-glycidoxypropyltrimetoxysilane of an example 
1 were made additive-free (0 weight section), and the scouring pad was created like the example 1 
except having added the silicone rubber [(trade name; TOREFIRU E-601, Toray Industries Dow 
Corning make) mean particle diameter of 2 micrometers (it measures by Coulter counter method)] 160 

weight section. 

[0059] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 

evaluated according to the above-mentioned approach. A result is shovm in a table 1 . 

[0060] 

[Example 5] The potassium titanate whisker 170 weight section of an example 1 was made into 40 
weight sections, the silicone rubber 100 weight section was added further, and the scouring pad was 
created like the example 1 except having made the gamma-glycidoxypropyltrimetoxysilane 0.5 weight 
section into the 0.2 weight section. 

[0061] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 

evaluated according to the above-mentioned approach. A result is showoi in a table 1 . 

[0062] 

[The example 1 of a comparison] According to the conditions of an example 1, the scouring pad was 
created using the naphthalene mold epoxy resin 120 weight section, the aralkyl phenol resin 94 weight 
section, the imidazole 0.4 weight section, and the camauba wax 2 weight section. The pad flatness of the 
obtained scouring pad and a chemical corrosion resistance test were evaluated according to the above- 
mentioned approach. A result is shown in a table 1 . 
[0063] 

[The example 2 of a comparison] After mixing the constituent which consists of the bisphenol A mold 
epoxy resin (trade name; Epicoat 828, product made from oil-ized Shell Epoxy) 100 weight section, and 
the diamine bibenzyl 24 weight section by the Shinagawa mixer, a notes form is carried out into the 
metal mold shown in drawing 3 , and it heated for 5 hours and was made to harden at 120 degrees C. 
Ejection and a scouring pad were created from metal mold after cooling. 

[0064] The pad flatness of the obtained scouring pad and a chemical corrosion resistance test were 
evaluated according to the above-mentioned approach. A result is shovra in a table 1. 
[0065] 
[A table 1] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacturing method of the CMP scouring pad 
obtained from the constituent for CMP scouring pads which can obtain a suitable CMP scouring pad to 
specifically grind evenly the silicon wafer front face at the time of manufacturing a semiconductor 
integrated circuit about the CMP scouring pad obtained from the constituent for CMP scouring pads, 
and this constituent, and its manufacture approach, and this constituent, and this pad. 
[0002] 

[Background of the Invention] Integration and detailed-ization are progressing every year, in connection 
with it, the manufacturing technology of a large-scale integrated ckcuit carried out densification of the 
large-scale integrated circuit (LSI) represented by the latest semiconductor memory, and it has also 
complicated the production process. Furthermore, the number of laminatings of a semiconductor device 
is also increasing and, thereby, the irregularity on the front face of a semiconductor device used as a 
problem poses a problem conventionally. That is, when a semiconductor device front face is irregularity, 
it has led to generating of an open circuit, dispersion of resistance, etc, 

[0003] Moreover, although lithography (projection exposure) is performed also with integration of a 
large-scale integrated circuit (LSI) as a pattem formation technique which forms the pattern of a mask in 
a wafer front face, by detailed-ization of a semiconductor integrated circuit in recent years, exposure 
wavelength becomes short and the depth of focus of an aligner is becoming very shallow flirther. 
Therefore, since it becomes impossible to resolve the pattem of a mask when irregularity exists in a 
wafer front face, flattening on the front face of a wafer is called for further. 

[0004] Although the glass melt method, the spin-on glass method, etc. are used as a flattening technique 
on the front face of a wafer from the former, they are for mainly preventing an open circuit. Then, the 
approach of carrying out flattening of the wafer front face by the chemical mechanical polish (Chemical 
IVlechanical Polishing (henceforth CMP)) technique is in use in recent years as an open circuit, 
dispersion of resistance, and an approach of solving the problem that a pattem is fiirther unresolvable 
etc. 

[0005] CMP which carries out flattening of the wafer front face is performed using the equipment shown 
in drawing 1 . It consists of a wafer slewing gear 30 which has the rotating disc 10, and the electrode- 
holder plate 3 1 and a motor 32, the CMP scouring pad 20 is installed in the disc 1 0, and the dropping 
equipment 50 which trickles a slurry-like abrasive material on the CMP scouring pad 20 attaches the 
CMP equipment 1 shovm in drawing 1 . A wafer 40 is held at the electrode-holder plate 3 1 , and the front 
face contacts the CMP scouring pad 20, and rotates it by the motor 32 fiulher. The CMP scouring pad 20 
rotates with a disc 10, grinds the front face of a wafer 40 by the abrasive material dropped on this pad 20 
from dropping equipment 50, and carries out flattening of the wafer 40 front face. 
[0006] Moreover, in order to form embedding v^ring (DAMASHIN), CMP not only carries out 
flattening of the wafer front face, but is used. As a CMP scouring pad used for CMP, the pad which 
consists of current and foaming polyurethane is used. However, since flatness was using the 
polyurethane in which it is bad and is foaming, abrasive powder tended to enter that detailed hole, and 
this pad had a problem of [ in a pad ] a lifting or a cone for blinding. 
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[0007] Furthermore, two, wiring (AL, W, etc.) and insulating layers (Si02 etc.), are mentioned as what 
is set as the object of CMP polish. The abrasive material used in case these two are ground uses the 
alkaline abrasive material whose pH is about 1 1, when grinding an insulatmg layer using the acid 
abrasive material whose pH is about three when pH differs greatly and grinds wiring. Therefore, the 
engine performance of alkali-proof and acid-proof both is required of a CMP scouring pad. In order to 
meet this demand, the scouring pad made of an epoxy resin is proposed (JP,11-138420,A). 
[0008] However, the scouring pad made of this epoxy resin does not fully fill the engine performance of 
alkali-proof and acid-proof both, and further, since the manufacture approach of this scouring pad was 
an approach which fabricate by carrying out a notes form about the liquefied constituent for CMP 
scouring pads, it required the setting time of 5 - 12 hours per pad, and had the problem that the 
productivity of a CMP scouring pad was low. 
[0009] 

[Objects of the Invention] This invention tends to solve the problem in the conventional technique which 
was mentioned above, and aims at offering the manufacture approach of the constituent which can 
obtain the pad for CMP polish excellent in alkali resistance and acid resistance and the CMP scouring 
pad obtained from this constituent, and this pad that is further excellent in productivitv 
[0010] ^' 

[Summary of the Invention] The constituent for CMP scouring pads concerning this invention is 
characterized by filler ** which consists of the (A) epoxy resin, the (B) curing agent, the (C) hardening 
accelerator and a (D) (dl) organic filler, and/or (d2) an inorganic filler containing. The above-mentioned 
orgamc filler (dl) is 0.01-20 micrometers in mean particle diameter measured by the Coulter counter 
method, and it is desirable to contain in 1 0 - 70% of the weight of the amount further in the constituent 
for CMP scouring pads (100 % of the weight). 

[001 1] The above-mentioned inorganic filler (d2) of consisting of quality of an inorganic fiber which is 
1-30 micrometers in fiber length, and is 0.1-1 micrometer of diameters of fiber, and containing in 5 - 
70% of the weight of the amount further in the constituent for CMP scouring pads (100 % of the weight) 
is also desirable. Moreover, it is desirable for the above-mentioned inorganic filler (d2) to consist of a 
non-subtlety particle which is the mean particle diameter often to lxl03nm measured with the BET 
adsorption method, and to contain in 0. 1 - 50% of the weight of the amount fiirther in the constituent for 
CMP scouring pads (100 % of the weight). 

[0012] Containing in 10 - 70% of the weight of the amount in the constituent for CMP scouring pads 
(100 % of the weight) also has the desirable filler (D) which consists of the above-mentioned organic 
filler (dl) and the above-mentioned inorganic filler (d2). The above-mentioned epoxy resin (A) of 
having two or more epoxy groups in a molecule is also desirable. 

[0013] The above-mentioned curing agent (B) of their being phenol novolak resin or aralkyl phenol 
resin is also desirable. It is forming-firom above-mentioned constituent for CMP scouring pads 
characterized by the CMP scouring pad concerning this invention. The manufacture approach of the 
CMP scouring pad concerning this invention is characterized by carrying out compression molding of 
the resin tablet which consisted of resin granulation which consists of the above-mentioned constituent 
for CMP scouring pads in a mould metal mold cavity, and is not heated by the RF, or the above- 
mentioned constituent for CMP scouring pads, and was heated bv the RF 
[0014] 

[Detailed Description of the Invention] Hereafter, the constituent for CMP scouring pads concerning this 
invention, a CMP scouring pad, and its manufacture approach are explained concretely. Filler ** which 
consists of the (A) epoxy resin, the (B) curing agent, the (C) hardening accelerator and a (D) (dl) 
organic filler, and/or (d2) an inorganic filler contains the constituent for CMP scouring pads concemine 
this invention. ^ 
[0015] First, an epoxy resin (A) is explained below. 

As an epoxy resin (A) used for <epoxy resin (A)> this invention Although not limited especially, the 
epoxy resm which has two or more epoxy groups is used for intramolecular. As such a thing A novolak 
mold epoxy resin, a naphthalene mold epoxy resin, a biphenyl mold epoxy resin, A hydroquinone mold 
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epoxy resin, a dicyclopentadiene mold epoxy resin, etc. can be mentioned. It is desirable the novolak 
mold epoxy resin preferably sho\w in the following chemical formula, a naphthalene mold epoxy resin, 
a biphenyl mold epoxy resin, and to use a novolak mold epoxy resin and a naphthalene mold epoxy resin 
preferably especially, these epoxy resins one sort - or two or more sorts can be combined and it can 
use. 



[0016] 
[Formula 1] 




( II : o -2 ) 




/ \ o 

H3C CHj 

< f 7 X :i;l'^JX7j^ ^ '^mm> 

[0017] Specifically as a novolak mold epoxy resin shown in the above-mentioned chemical formvda, 
YX-4000 (product made from oil-ized Shell Epoxy) etc. is mentioned as biphenyl mold epoxy resins, 
such as NC7000L (Nippon Kayaku Co., Ltd. make), as naphthalene mold epoxy resins such as 
EOCN102S, EOCN103S, and EOCN104S (Nippon Kayaku Co., Ltd. make) 
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[0018] As for the epoxy resin (A) used for this invention, it is desirable to contain in 20 - 60% of the 
weight of the amount preferably ten to 70% of the weight in the constituent for CMP scouring pads (100 
% of the weight). Next, the curing agent (B) contained in the constituent for CMP scouring pads of this 
invention is explained below. 

[0019] Especially as a curing agent (B) used for <curing agent (B)> this invention, although not Hmited, 
phenol novolak resin, aralkyl phenol resin, etc, are mentioned. When the CMP scouring pad which was 
excellent in alkali resistance and acid resistance when phenol novolak resin was added to the constituent 
for CMP scouring pads can be obtained and aralkyl phenol resin is added, it excels in alkali resistance 
and acid resistance, and the CMP scouring pad with which low absorptivity was given further can be 
obtained. 

[0020] Specifically as such phenol novolak resin, MIREKKUSU XLC-3L (Mitsui Chemicals, Inc. 
make) etc. is mentioned as aralkyl phenol resin, such as PN-80 and PN-100 (Nippon Kayaku Co., Ltd. 
make). As for the above-mentioned curing agent (B), it is desirable to contain in 20 - 40% of the weight 
of the amount preferably ten to 50% of the weight in the constituent for CMP scouring pads (100 % of 
the weight). 

[0021] When an epoxy resin (A) contains in the above-mentioned range and a curing agent (B) contains 
in the above-mentioned range further in the constituent for CMP scouring pads of this invention, the 
CMP scouring pad excellent in alkali resistance and acid resistance can be obtained. Furthermore, the 
hardening accelerator (C) contained in the constituent for CMP scouring pads of this invention is 
explained below. 

[0022] As a hardening accelerator (C) used for <hardening-accelerator (C)> this invention Imidazole 
derivatives, such as 2-methylimidazole, 2-ethyl-4-methylimidazole, and a 2-ethyl-4-methylimidazole 
azine; Triphenyl phosphine. Organic phosphines, such as the Tori (p-methylphenyl) phosphine; 1, a 8- 
diaza cyclo (5, 4, 0) undecene-7 phenol salt, DBU derivatives, such as a 1, 8-diaza cyclo (5, 4, 0) 
undecene-7 phenol novolak salt, 1, and 8-diaza cyclo (5, 4, 0) undecene-7 phenol novolak carbonate; the 
urea derivative expressed vsdth the foUov^dng type [I] and [II] is mentioned. 
[0023] 

[Formula 2] 
o 

Hi), 
Ar N C N — [ j ] 



2^ I II H H II I 
R^N C N— Ar— N C N— [ni 

[0024] (the inside of a formula [I] and [II], and Rl and R2 - an alkyl group - preferably, especially, the 
alkyl group of carbon numbers 1-5 is expressed preferably, even if the same to mutual, you may differ 
and Ar expresses the alkyl group of carbon numbers 1-10, the permuted aryl group, or a non-permuted 
aryl group.) 

In this invention, it is desirable to use the urea derivative expressed with 2-methylimidazole, 1, a 8-diaza 
cyclo (5, 4, 0) undecene-7 phenol novolak salt, and the above-mentioned formula [II] as a hardening 
accelerator (C). 

[0025] As such 2-methyUmidazole Specifically as a 1, such as 2MZ (Made in formation [ Shikoku ]), 
and 8-diaza cyclo (5, 4, 0) undecene-7 phenol novolak salt Specifically as a urea derivative expressed 
with the above-mentioned formulas [II], such as U-CAT-SA -831 and U-CAT-SA -841 (San Apro 
make), U-CAT-3502T (San Apro make) etc. are mentioned. 

[0026] These hardening accelerators (C) are preferably added m the amount below the or more 0.1 10 
weight section below the or more 0.1 20 weight section to the epoxy resin 100 weight section. By 
adding a hardening accelerator (C) with the above-mentioned compounding ratio, the reaction of an 
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epoxy resin (A) and a curing agent (B) is promoted, and the effectiveness that the CMP scouring pad 
obtained is excellent in alkali resistance and acid resistance is acquired. 

[0027] Furthermore, the filler (D) contained in the constituent for CMP scouring pads of this invention 
is explained below. 

The filler (D) used for <filler (D)> this invention consists of an organic filler (dl) and/or an inorganic 
filler (d2). First, an organic filler (dl) is explained. 

[0028] Especially as a <organic filler (dl)> above-mentioned organic filler (dl), although not limited, 
the organic filler 0.01-20 micrometers of whose mean particle diameter measured by the Coulter counter 
method are 0.1-3 micrometers preferably is desirable. It is desirable for macromolecule particles, such as 
a silicone rubber elastic body, a fluororesin, an aramid fiber, and polystyrene resin, to be mentioned, and 
to use a silicone rubber elastic body preferably as such an organic filler (dl). one sort as which this ' 
organic filler (dl) is chosen firom these ~ or two or more sorts can be combined and it can use. 
[0029] When the filler (D) used for this invention consists of an organic filler (dl), as for an organic 
filler (dl), it is desirable to contain in 15 - 50% of the weight of the amount preferably ten to 70% of the 
weight m the constituent for CMP scouring pads (100 % of the weight). By containing the organic filler 
(dl) of the above-mentioned particle diameter range in the above-mentioned range, flexibility is given to 
a CMP scouring pad and the breakage when installing in deformation of the pad after a mould and 
polish equipment can be prevented. Furthermore, it is possible to adjust the degree of hardness of a CMP 
scouring pad front face, and, thereby, the effect on the polish effectiveness by the variation in the 
particle size of the abrasive material used for CMP polish can be prevented. 

[0030] Moreover, it is desirable to use an epoxy group content silicone rubber elastic body still more 
preferably as the above-mentioned silicone rubber elastic body. Specifically as an epoxy group content 
silicone rubber elastic body, TOREFIRU E-601 (Dow Coming Toray Silicone make) etc. is mentioned. 
When an epoxy group content silicone rubber elastic body contains in the constituent for CMP scouring 
pads, the CMP scouring pad obtained from this elastic body having the good dispersibility to the inside 
of a constituent is formed into low elasticity, the stress after this pad shaping can be eased by it, and the 
effectiveness that the flatness of this pad improves further is acquired, 

[0031] Especially as a <inorganic filler (d2)> above-mentioned inorganic filler (d2), although not 
limited, the quality of an inorganic fiber, a non-subtlety particle, etc. are mentioned, this inorganic filler 
(d2) has these independent - or it comes to be mixed As the above-mentioned quality of an inorganic 
fiber (d2), the quality of an inorganic fiber the diameter of fiber measured from the SEM photograph is 
[0.1-1 micrometer of 0.1-0.5 micrometers of 1-30 micrometers of whose fiber length ] 1-20 
micrometers preferably fiirther is desirable. 

[0032] It is desirable for calcium silicate, a potassium titanate whisker, a silicon carbide whisker, a glass 
fiber, a carbon fiber, etc. to be mentioned, among these to use calcium silicate and a potassium titanate 
whisker preferably as such quality of an inorganic fiber (d2). This quality of an inorganic fiber (d2) 
consists of one sort chosen from these, or two sorts or more. 

[0033] Specifically as the above-mentioned calcium silicate, TISUMO D, TISUMO N (product made 
from Otsuka Chemistry), etc. are mentioned as potassium titanate whiskers, such as ZONOHAIJI and 
Moss Heidi (Ube Material Industries make). The filler (D) used for this invention consists of an 
morganic filler (d2), and when an inorganic filler (d2) is the quality of an inorganic fiber, as for such 
quality of an morganic fiber, it is desirable to contain in 10 - 50% of the weight of the amount preferably 
five to 70% of the weight in the constituent for CMP scouring pads (100 % of the weight). The 
mechanical strength of the pad for CMP polish obtained by containing the inorganic fiber in the above- 
mentioned diameter range of fiber and the fiber length range in the above-mentioned range can unprove 
and when molding shrinkage becomes low fiirther, the breakage at the time of this pad deformation after 
a mould and handling can be prevented. Furthermore, the alkali resistance and acid resistance of a CMP 
scourmg pad improve, and adjustment of surface hardness is still also attained. 

[0034] Moreover, the mean particle diameter measured with the BET adsorption method has [ the non- 
subtlety particle used as the above-mentioned inorganic filler (d2) ] a ten to lxl02nm preferably 
desirable non-subtlety particle ten to lxl03nm. It is desirable to mention metallic oxides, such as a 
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silicon dioxide, titanium oxide, an aluminum oxide, and yttrium oxide, and a multiple oxide ultrafine 
particle, and for a silicon dioxide to use preferably as such a non-subtlet>' particle. This non-subtlety 
particle consists of one sort chosen from these, or two sorts or more. Specifically as the above- 
mentioned silicon dioxide, Nanotech (C.I. Kasei make) etc. is mentioned. 

[0035] The filler (D) used for this invention consists of an inorganic filler (d2), and when an inorganic 
filler (d2) is a non-subtlety particle, as for such a non-subtlety particle, it is desirable to contain in 1 - 
30% of the weight of the amount preferably 0. 1 to 50% of the weight in the constituent for CMP 
scouring pads (100 % of the weight). In addition to the above-mentioned effectiveness in the case of 
addmg an inorganic fiber by adding the non-subtlety particle of the above-mentioned particle diameter 
range m the above-mentioned range, since it is a particle, the surface flatness of a pad improves, and in 
case it is CMP polish, it becomes possible to reduce the probability to give a blemish to a wafer. 
[0036] Furthermore, it sets to this invention. An inorganic filler (d2) You may consist of quality of an 
inorganic fiber, and a non-subtlety particle, and the quality of an inorganic fiber is 35 - 65% of the 
weight of an amount preferably five to 95% of the weight in that case in an inorganic filler (d2) (the total 
quantity of the quality of an inorganic fiber and a non-subtlety particle is 100 % of the weight). It is 
desirable for a non-subtlety particle to consist of 35 - 65% of the weight of an amount preferably five to 
95% of the weight. Furthermore, as for the inorganic filler (d2) which consists of quality of an inorganic 
fiber, and a non-subtlety particle, it is desirable to contain in 20 - 50% of the weight of the amount 
preferably 15 to 70% of the weight in the constituent for CMP scouring pads (100 % of the weight). 
[0037] By adding these inorganic fillers (d2) in the above-mentioned amount, contraction of a CMP 
scouring pad becomes small and flatness, alkali resistance, and acid resistance improve. Moreover, when 
the filler (D) used for this invention consists of the above-mentioned organic filler (dl) and the above- 
mentioned inorganic filler (d2), it is desirable in a filler (D) (100 % of the weight) for an organic filler 
(dl) to be 20 - 60% of the weight of an amount preferably five to 95% of the weight, and for the 
inorganic filler (d2) to contain it in 40 - 80%o of the weight of the amount preferably five to 95% of the 
weight. 

[0038] Furthermore, when a filler (D) consists of the above-mentioned organic filler (dl) and an 
inorganic filler (d2), it is also preferably desirable [ a filler (D) ] in the constituent for CMP scouring 
pads (100 % of the weight) to contain in 10 - 50% of the weight of the amount ten to 70% of the weight. 
When such a filler (D) contains in the above-mentioned range in the constituent for CMP scouring pads 
the surface hardness of a CMP scouring pad, mechanical strength, deformation, and adjustment of 
smoothness are possible, and the presentation can be properly used suitably with the size for polish. 
[0039] In <other filler> this invention, a release agent, a silane coupling agent, a flame retarder a 
colonng agent, a low stress-ized agent, a filler, etc. can be added to the constituent for CMP scouring 
pads of this invention if needed. As the above-mentioned release agent, metallic soap, such as metal salt- 
zinc stearate of higher fatty acids, such as ester wax; behenic acid zinc of higher fatty acids [, such as 
higher-fatty-acid; camauba wax ], such as a montanoic acid, stearin acid, behenic acid, and oleic acid, 
zinc oleate, barium stearate, magnesium stearate, and aluminum stearate, can be mentioned, and one sort 
chosen from these or two sorts or more can be added. 

[0040] Moreover, as the above-mentioned silane coupling agent, carbon black, a phthalocyanine, etc. 
can mention [ a bromine-ized epoxy resin, an antimony trioxide an aluminum hydroxide etc. ] butadiene 
rubber etc. for beta-(3, 4 epoxycyclohexyl) ethyltrimethoxysilane, gamma- 

glycidoxypropyltrimetoxysilane, etc. as a low stress-ized agent as the above-mentioned coloring agent as 
the above-mentioned flame retarder. 

[0041] [Constituent for CMP scouring pads] The above-mentioned bulking agent (D) ** which consists 
of an epoxy resin (A), a curing agent (B), a hardening accelerator (C) and (dl) an organic filler, and/or 
(d2) an morgamc filler contains the constituent for CMP scouring pads concerning this invention 
Therefore, as a mode of the constituent for CMP scouring pads concerning this invention, the following 
constituents are mentioned, for example. 

(1) The constituent for CMP scouring pads containing an epoxy resin (A), a curing agent (B), a 
hardemng accelerator (C), and tiie bulking agent (D) tiiat consists of an organic filler (dl). 
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(2) The constituent for CMP scouring pads containing an epoxy resin (A), a curing agent (B), a 
hardening accelerator (C), and the bulking agent (D) that consists of an inorganic filler (d2). 

(3) The constituent for CMP scouring pads containing the bulking agent (D) which consists of an epoxy 
resin (A), a curing agent (B), a hardening accelerator (C), an organic filler (dl), and an inorganic filler 
(d2). 

[0042] The CMP scouring pad obtained from this constituent when the constituent for CMP scouring 
pads concerning this invention is either of (1) - (3) and each constituent is an above-mentioned 
presentation rate is excellent in alkali resistance and acid resistance, further, since it can manufacture a 
CMP scouring pad by compression molding according to this constituent, can be cast in a short time 
compared with the manufacture depended on the conventional notes form, and is excellent also in the 
productivity of a CMP scouring pad. 

[0043] [CMP scouring pad] The CMP scouring pad concerning this invention is manufactured by the 
following approach using the above-mentioned constituent for CMP scouring pads. Usually, thickness 
of a diameter is large at about 1mm, and a CMP scouring pad is manufactured by 350mm. An example 
(the thickness of 1.2mm, diameter of 350mm) of the CMP scouring pad of this invention is shown in 
drawing 2 . 

[0044] In such a CMP scouring pad, although the content of the constituent in the constituent for CMP 
scouring pads can adjust the surface hardness and flatness, in this invention, it is desirable to adjust the 
content of a constituent so that surface hardness may be obtained by the BIKKAZU degree of hardness 
and 2-40, and 20-100 micrometers of flatness preferably measured by 4-30, and the three-dimensions 
measuring method may be preferably obtained by 30-70 micrometers. 

[0045] The [manufacture approach of a CMP scouring pad] The manufacture approach of the CMP 
scouring pad concerning this invention is shown hereafter. A CMP scouring pad is manufactured by 
carrying out compression molding of the resin tablet which consisted of resin granulation which the 
manufacture approach of a CMP scouring pad consists of the above-mentioned constituent for CMP 
scouring pads in a mould metal mold cavity, and is not heated by the RF, or this constituent for CMP 
scouring pads, and was heated by the RF. 

[0046] The resin granulation which carries out heating kneading, cools and grinds continuously the 
epoxy group content compound mentioned above, a curing agent, a hardening accelerator, an organic 
filler and/or an inorganic filler, and the constituent for CMP scouring pads that contains the silane 
coupling agent further by 2 rolls after mixing or the kneader with mixers, such as a Henschel mixer and 
a ribbon blender, and does not specifically heat it by the RF probably is obtained. Or fiirther, this resin 
granulation is tablet-ized with a tabletting press, it heats by high firequency with a high-frequency- 
preheating machine, and a resin tablet is obtained. 

[0047] Next, the resin tablet heated by the above-mentioned high frequency or the resin granulation 
which is not heated by high frequency is placed using the compression molding equipment shown in 
drawin g 2 on the molding-under molding metal mold heated by 170 degrees C metal mold 61. 
Furthermore, after putting the top molding metal mold 63, it compresses by performing hot press with 
the movable base 64, and compression molding of the pad constituent for CMP polish is carried out in 
the cavity section 65 between the bottom molding metal mold 61 and the top molding metal mold 63 
After resin's hardening, the top molding metal mold 63 and the periphery ring 62 are removed, after 
cooling the hardened sheet in Ayr, it takes out and the CMP scouring pad concerning this invention is 
obtained. 

[0048] Usually, the general manufacture approach of a CMP scouring pad heats by the RF what tablet- 
ized the constituent for CMP scouring pads at the room temperature, and is performed by the approach 
of transfer-molding. However, when manufacturing a pad by this shaping approach, in order that the 
gate may be needed for the product section of a manufacturing installation and the transfer pressure of a 
constituent may concentrate near [ that ] the gate, consistency variation becomes large in the 
manufactured pad, and the obtained CMP scouring pad is [ become ] easy to deform. However, 
accordmg to the manufacture approach of the CMP scouring pad applied to this invention which 
manufactures a CMP scouring pad by compression molding using the constituent for CMP scouring 
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pads of this invention, the gate is not required for the product section of a manufacturing installation, 
and further, when a pressure joins homogeneity, the thing of the CMP scouring pad with little 
deformation can be obtained and carried out to the whole constituent. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The constituent for CMP scouring pads characterized by filler ** which consists of an 
epoxy resin, the (B) curing agent, the (C) hardening accelerator and a (D) (dl) organic filler, and/or (d2) 
an inorganic filler containing. 

[Claim 2] The constituent for CMP scouring pads according to claim 1 which the above-mentioned 
organic filler (dl) is 0.01-20 micrometers in mean particle diameter measured by the Coulter counter 
method, and is characterized by containing in 10 - 70% of the weight of the amount fiirther in the 
constituent for CMP scouring pads (100 % of the weight). 

[Claim 3] The constituent for CMP scouring pads according to claim 1 characterized by for an inorganic 
filler (d2) according to claim 1 consisting of quality of an inorganic fiber which is 1-30 micrometers in 
fiber length, and is 0.1-1 micrometer of diameters of fiber, and containing in 5 - 70% of the weight of 
the amount fiirther in the constituent for CMP scouring pads (100 % of the weight). 
[Claim 4] The constituent for CMP scouring pads according to claim 1 characterized by for an inorganic 
filler (d2) according to claim 1 consisting of a non-subtlety particle which is the mean particle diameter 
often to IxlOSnm measured with the BET adsorption method, and containing in 0.1 - 50% of the weight 
of the amount further in the constituent for CMP scouring pads (100 % of the weight). 
[Claim 5] The constituent for CMP scouring pads according to claim 1 to 4 characterized by for the 
above-mentioned filler (D) consisting of an organic filler (dl) and an inorganic filler (d2), and 
containing in 10 - 70% of the weight of the amount in the constituent for CMP scouring pads (100 % of 
the weight). 

[Claim 6] The constituent for CMP scouring pads according to claim 1 with which the above-mentioned 
epoxy resin (A) is characterized by being the epoxy resin which has two or more epoxy groups in 
intramolecular. 

[Claim 7] The constituent for CMP scouring pads according to claim 1 to 6 with which the above- 
mentioned curing agent (B) is characterized by being phenol novolak resin or aralkyl phenol resin. 
[Claim 8] The CMP scouring pad by which it is formuig-from constituent for CMP scouring pads 
according to claim 1 to 7 characterized. 

[Claim 9] The manufacture approach of the CMP scouring pad characterized by carrying out 
compression molding of the resin tablet which consisted of resin granulation which consists of a 
constituent for CMP scouring pads according to claim 1 to 7 in a mould metal mold cavity, and is not 
heated by the RF, or this constituent for CMP scouring pads, and was heated by the RF. 



[Translation done.] 
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